Abstract
INTRODUCTION
Chapter one of the Miraculous Pivot states that acupuncture is able to promote Qi and blood circulation in the meridians and collaterals, thus promoting circu-lation in the meridians and collaterals, regulating Qi and blood, and relieving pain. 1 Promoting circulation in the meridians and collaterals and regulating Qi and blood may be related to the regulation of microcirculation of the body. In the 1980s, Xiu et al 2 discovered that acupuncture was able to regulate microvascular vasomotion and affect microcirculation. Other researchers found that there were significant differences in blood flow between acupoints and non-acupoints, and that acupuncture raised the amplitude of microvascular vasomotion and increased the velocity of blood flow at the acupoints. 3 However, previous research was carried out in experimental animals. This study was conducted in patients with primary dysmenorrhea in an attempt to investigate analgesia from the perspective of the capillaries.
METHODS

Subjects
Fourteen female patients with dysmenorrhea (aged 24± 2 years), from Beijing University of Chinese Medicine and Beijing University of Agriculture, were recruited into the treatment group. Disease course was 24 months to over 10 years with an average of 50 months. Before the experiment, the research protocol was reviewed and approved by the Institutional Review Board of the Institute of Acupuncture and Moxibustion, China Academy of Chinese Medical Sciences and all the subjects signed an informed consent form. Because four patients failed to finish the study in the control group, only eight patients (aged 25±1 years) with a mean dysmenorrhea course of 36 months were enrolled. The diagnosis was based on the Criteria For Diagnosis and Therapeutic Effect of Diseases and Syndromes in Traditional Chinese Medicine from the State Administration of Traditional Chinese Medicine of the People' s Republic of China, 3 Clinical Research Guidelines of New Chinese Herbal Drug, 4 and Gynecotokology. 5 Diagnostic criteria were: (a) periodic pain in the lower abdomen (lumbosacral region), including fainting before, after, or during menstruation; (b) often seen in young unmarried women; and (c) not caused by organic diseases in the pelvic region such as endometriosis or polycystic ovarian syndrome. Exclusion criteria were: (a) patients who are pregnant; (b) patients with solid uterine or ovarian tumors; and (c) patients that could not finish the whole course.
Treatment and measurement
The clinic was maintained at a constant temperature of 26℃. Patients in the treatment group were required to come to the clinic 10 min before the treatment. For the first visit, the patients finished the observation scale of primary dysmenorrhea, self-rating scale of pain, self-rating depression scale (SDS), and self-rating anxiety scale (SAS). [6] [7] [8] [9] The questionnaire for pain was a short version of the McGill pain questionnaire (MPQ). Disposable needles (0.25 mm × 25 mm or 0.30 mm × 40 mm, Huacheng, Suzhou Dongbang Medical Co. Ltd., Suzhou, China) were used. A PeriCam PSI System (Perimed AB, Jarfalla, Sweden), scanning an area of 0.8 cm×0.8 cm, was used with a frequency of 18 images per second. Patients were scanned for 5 min before treatment and for 15 min during the treatment. Specially assigned medical practitioners implemented the treatment and the same medical practitioners conducted all acupuncture treatment throughout the study. Practitioners used Baihui (GV 20), right Hegu (LI 4), and left Quchi (LI 11) as primary points. They added other points according to the syndromes differentiated. For liver Qi stagnation, Neiguan (PC 6) and Taichong (LR 3) were added. For Qi and blood stagnation, Zusanli (ST 36) and Sanyinjiao (SP 6) were added. For retention of cold in the uterus, Guanyuan (CV 4) and Zusanli (ST 36) were added. Needles were retained for 30 min in patients. Patients in the treatment group underwent 10 sessions with 3 days between each session. For the control group, the participants were taught to self-press acupoints before and during menstruation pelvic cramping at Hegu (LI 4), Zusanli (ST 36), and Sanyinjiao (SP 6) to relieve pain. After the last menstruation, all subjects completed the observation scale of primary dysmenorrhea, self-rating scale of pain, SDS, and SAS. Software, provided by Perimed Inc. (PeriCam PSI-NR, Perimed AB, Jarfalla, Sweden), was used to measure blood flow during the needling stationary phase in the images. The vasomotor amplitude of the capillaries was obtained by calculating the difference between the maximum and minimum Power Unit values of each waveform by cutting out multiple images of waveform.
Statistical analysis SPSS 16.0 (IBM SPSS Statistics, Chicago, IL, USA) was used to process data. Measurement data are expressed by mean ± standard deviation, and t-tests were conducted for differences before and after treatment. P<0.05 was considered to be significant.
RESULTS
After 10 sessions, acupuncture treatment had a remarkable effect on alleviating pain (Table 1) . Relevant analysis was made by combining changes in vasomotor amplitude of the capillaries and the indexes such as scale of dysmenorrhea symptoms. Mitigation of clinical index scale=(index scale before treatment-index scale after treatment)/index scale before treatment. The blood flow volume of Hegu (LI 4) was slightly decreased (Table 2) after treatment compared with before, though the change was not significant (P=0.37).
Therefore, acupuncture at Hegu (LI 4) does not increase the blood flow. However, after acupuncture at Quchi (LI 11), the vasomotor amplitude of the capillaries in the ipsilateral Hegu (LI 4) of patients was increased compared with before treatment. Analysis of multiple images of vasomotor amplitude showed that the average occurrence rate of significant increase was 60% (P<0.05). This indicates that puncturing Quchi (LI 11) increases the capillary vasomotor amplitude in Hegu (LI 4). Although blood flow volume did not change significantly, the velocity of blood flow increased to some extent.
Before and after acupuncture treatment, the 140 groups of data of blood flow volume on Hegu (LI 4) area reduced non-significantly. Processing compared Test, P=0.37. In the control group, eight subjects finished the study. Only emotional PRI decreased significantly (P<0.05) after treatment when comparing the scales of dysmenorrheal symptoms, VAS, PRI, PRS from before and after the study. In the control group, all index scales decreased after one menstruation but not significantly. PRI was the only index that decreased significantly. Table 2 Scale of dysmenorrhea symptoms, pain, depression, and anxiety at the beginning and end of the experiment (n=8, x ±s) 
DISCUSSION
Acupuncture therapy is gaining popularity for analgesic effects. 10 TCM theory states that acupuncture promotes circulation in meridians and collaterals, and regulates Qi and blood to relieve pain that is caused by obstruction. Research has shown that the mechanism of acupuncture analgesia involves neural, humoral, and bio-electromagnetic adjustment mechanisms.
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Many studies also show that acupuncture can improve the capillary vasomotor amplitude at acupoints. Studies also speculate that acupuncture possibly improves the microcirculation of Zangfu organs and cellular microenvironments to restore balance of the body. 12 We have previously studied capillary perfusion. [13] [14] [15] However, studying analgesia by observing capillaries during clinical treatment has not yet been well characterized. In this study, local and distal acupoints were combined including Baihui (GV 20), Guanyuan (CV 4), Hegu (LI 4), Neiguan (PC 6), Quchi (LI 11), Taichong (LR 3), Zusanli (ST 36), and Sanyinjiao (SP 6). Baihui (GV 20), a point in the Governor Vessel located in the vertex, tranquilizes the mind and promotes Yang Qi. Hegu (LI 4) is a main point to alleviate pain. The combination of Hegu (LI 4) and Taichong (LR 3), called Four Gates Points, relieves stagnation, regulates flow of Qi, and alleviates pain. Neiguan (PC 6), a point in the Pericardium Meridian, circulates Qi in the chest, regulates the flow of Qi, and stops vomiting. Quchi (LI 11) and Zusanli (ST 36), respectively, on the He-Sea points of Hand-Yangming and Foot-Yangming meridians, reinforce the body and alleviate pain. Clinically, acupuncture has a significant effect on dysmenorrhea. Using the PeriCam PSI system at Hegu (LI 4), we observed that capillary perfusion did not increase significantly during acupuncture, but the capillary vasomotor amplitude increased significantly. 16 There was some relevance between occurrence rate of increased capillary vasomotor amplitude and mitigation and improvement of comprehensive scores of dysmenorrheal and pain indexes. Therefore, increasing the velocity of blood flow is equivalent to increasing the velocity of Qi and blood flow in terms of TCM theory. This may explain how acupuncture regulates the flow of Qi and blood and alleviates pain.
